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HsoCpeTeHHO 



OTHOCMTCfl 



HecpToraaoBbcc ckbbxmh. Menb - nosbiiueHMO 

flOCTOBepHOCTM M CHM9KBHMB TpyflOeMKOCTH 

cnooooa. Cnooo6 ocHoaaH Ha perwcrpauHM 
napaMerpoa 6ypoeoro m uoMeHTHoro pacreopoB 
b npoqecce 33K9MKM b CKBaxMHy m onpeAaneHMM 

KOHUa 3BJ3HKH TO H3M&HdHMIO QAHOTO 143 

perncTpMpyeMba napaMeTpos. flpu 
ocyLuecTBneHMM cnoco6a npovrasQOHT 
OAHOBpOMBHHyio perocrpaLiHio anoTHocTM 
pacTBopoe m aarpyGHOM npocrpaMCTBe m BHyrpM 
o6caAHoA KoriOHHu. ConocraanRKDT 



pervicTpMpyeMbie ZHauenwa otothoctm 
HKoccwflmero no aaTpyoHOMy npocrpaHCTBy h 
BOCXQAHlUBMy BHyrpw oGcaflHoA tconoHHbi 

paCTBOpOB. O BOH 140 33K3MKM CyAHT TO 

MancMManbHoA bshmmmko otothoctm pacrBopa a 
aaTpyoHOM npocTpaHCTBe m SHaMeHwo 
nnoTHocTM oypoBoro pacrBopa BHyTpw 
oOcaAHOfl KonoHHbi. Ona oooTBeTCTByeT 
nnoTHOCTM oyposoro pacTBOpa. BbrreoiaeMoro 
M3 3aTpy6b«. B cnyviae nepexasKM LjeMeKTHoro 
pacrBopa nocneAHefl npoaaarmBaioT oGpaTHo b 
3aTpy6Hoe npocrpaHCTBO. Arm ctoto RoauLuawT 
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(54) METHOD FOR MONITORING AND REGULATION OF INJECTION OF CEMENT MORTAR IN REVERSE 
WELL CEMENTING 



(57) Abstract: 

FIELD: gas and oil well down hole logging. 
SUBSTANCE: method for monitoring and 
regulation of injection of cement mortar in 
reverse well cementing is based on 
registration of parameters of mud and cement 
mortar in course of injection into well and 
detection of injection end by change of one 
registered parameter. Density of mud and 
cement mortar is registered simultaneously 
in casing string-borehole annulus and inside 
casing suing, and registered values of 



ascending flow in casing string. Injection 
end is detected by maximum density of mud in 
casing string-borehole annulus and values of 
mud density inside casing string. It 
corresponds to density of mud displaced from 
casing string-borehole annulus. In case of 
overpumptng of cement mortar, it is forced 
back to casing string-borehole annulus by 
increasing pressure in casing string. 
, EFFECT: higher confidence and reduced labor 
input. 2 dwg 
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HsoCpeTeHne othocmtca k 
npoMbicnoBo-recxt^MSMMecxMu HccnaAosaHMflM 
He0Tera3O8boc cxBaKMH m npaAHasHaMBHO Ann 

KOMTpOJlfl I IfttUffl fTHpOBaHMfl CKBaDKMR 

Uanbio msoopbtbhma 5tam»Tcn nosbJwaHMB 

flOCTOBOpWOCTM M CHMJKBHMB TpyAOBMKOCTM 

cnooooa. 

Ha cfrnr 1 MsoopaxBM hmkhmA MHTepean 
KDHTponMpyeMoA oxBaxMHu; Ha 4>nr.2 
AHarpaMMbi perv»cTpMpye«ofl nnoTHOCTM 
pacTBopoe. 

CnocoG ocHoeaH Ha pervtcTpai^MM 
napaMeTpoe GypOBoro m ueueHTnoro pacTBopoe 
b npouecce 3atcaviKM b cwaaxwHy h onpaAanaHMM 
KOHL^a aaioMKM no m3mbhbhmio qahoto MS 
pefMCTpwpyeubix napaMBTpoB. flptu 
ocyiuecTBneHMM cnoco6a npoMSBQAHT 

QOHOBpOMOHHyiO perMCTpai^HIO 3HaMOHHfl 
rVIOTHOCTM pacTBopos B SaTpyOHOM 

npocTpaHCTBe h BHyTpM oocaAHofl kojiohhu. 
ConocTaanniOT pervfcrpMpyeMbie aHa^eHns 
nnoTHOCTH HuexQAflujero no aaTpyoHOMy 
npocrpancTBy m BoexoASUUeMy BHyTpM oocaAHoA 
KonoHHU pacTBOpoa. O tonne aaxaMKM cyAHT no 
MawcMManbHoA bq/immmh© nnoTHOCTM pacrsopa b 
aaTpyOHOM npocrpaHCTBe, cooTBeTCTByiomafl 
nnoTHOCTM 3aKaHHBaeMoro i^bmbhthofo 
pacTBOpa. m sHaMSHMe nnoTHOCTM pacTBOpa 

BHyTpM OOCBAHOA KOnOHHbi. COOTBeTCTByiOlHefl 

nnoTHOCTM Gypoeoro pacTBOpa, BbiTBCHftBMoro 
M3 aaTpyOHoro npocTpancTBa. ripn otom b 
cnyMao nepaicaHKM ueMBHTHoro pacTBOpa 
npoM3BQORT npooaanMBanMB nocneflHero ms 
KonoHHbi oopaTHo b 3aTpy6Hoe npocrpaHCTBo 
nyTOM noawujeHMS rnqpaanMHecxoro AaaneHM* 

B KOnOHHB KB yCTbe CKBaXMHM. 

Pa3MeU4BHHB CKB3JKMHHbO( nPMDOPOB nDM 

KOHTpone ueMeHTMposaHMfl noica3aHO Ha <$>nr.1. 

M3MepMTanbHoe ycrpoMCTBO nepeA 3aKaHnoA 
L|8MdHTHoro pacTBOpa onycxaiOT Ha raoane 1 a 
ocaAHyto KonoHHy 2 m ycraHaBJiMBajOT naA bb 
6a lu Ma wdm 3 hhxb npQAyiCTMBHoro nnacra 4. 
HsMepHTanbHoe ycTpoAcTBO BbinonHBHO b bmab 
Asyx npMOopoa TMna CfflT-3 m rm-n, nepewfl 
npnoop 5 no3BonneT perMcrpMposaTb nnoTHocrb 
pacTBOpa. hmcxqariubto no saTpyoHOMy 
npocTpaHCTBy 6. a BTOpoft npnoop 7 - 
nnoTHocrb pacTBOpa 8, bocxqaru^btq BHyrpn 
oocaAHoA KonoHHbi 2. B jcbjkaom npMOope 
pacnanoaceHbi cxxdtbotctbbhho mctomhmkm 9 m 
10 raMMa-ManyHBHMn h ABTBKTopbf 11 m 12 
raM Ma-H3jryMeHMfl . 

B npoLjecce 3axaHKM npMOopaMM 5 m 7 

pBfMCTpHpyiOT QAHOBP8M8HHO B KOOpAMHaTB 
BOBMOHM 3H3H©HWfl (TnOTHOCTM paCTBOOOB 
COOTB6TCTB6H HO B 3aTpyOHOM npOCTpaHCTBB 

(cm. <p*r.2, AMarpaMMa A) m BHyTpM oocaAHofl 
KonoHHbi (0MT.2. AnarpaMMa 5). LJeMBHTHbrft 
pacTBop 13 b npouecce aaxaHOt npM abmjkbhmm 
bhms no aaTpydnoMy npocrpaHCTBy BwTocHneT 
oypoBoft pacTBop 8. KOTopbJfl ms aaTpyOHoro 
npocTpaHCTBa nepea oaiuMax 3 aaxoAHT Bnyrpb 
oocaAHofl MonoHHbj 2 m, noAHMMaflCb no 

KOnOHHB, BbOCQAHT K3 nOBepXHOCTb Mepe3 

cneuManbHoe otb©pctm© b sanMBOMHofi ranoeice 

rkMCa L|BMBHTHblA paCTBOp. ABMfaflCb BHM3 HO 

aaTpyfiHOMy npocTpaHCTBy. hb AOCTMmeT 
MacTononoxeHMfl HSMBpMTanbHOM ycraHoaicM, 
ooa npHOopa (CrflT-3 m (TTVn) pBfMcrpMpyioT 

QAHHaKOBfafO 3M3M6HMA nnOTHOCTM. 

COOTBOTCTBy«mHe nnOTHOCTM BbfTBCHflBMOTO MS 

aaTpyOHoro npocTpaHCTBa Gypoeoro pacTBOpa 
(b AaxHOM cnynae. tax cneAyoT M3 <p*r.2, ohm 
cocTaanfiioT otoono 1.16 r/ou 3 ). Kax Tonbioo 

MBMBHTHbiA paCTBOp AOXOAMT AO fTiyOMHbl 



MBCTOnonOXBHHB M3MBpMTB/1bHOA yCTaHOBKM, 
npMOOp CrflT-3 pOfMCTpMpyBT PB3KOB 
nOBblUJBHMB SHaHBHHB n/IOTHOCTM, npMMBM 3TO 

. noBbiUJBHMB. cue cnaAyaT ms cjwr .2 (AMarpaMMa 
A). HaojitoAajOT a tbhbhmb npMMBpHO 20-30 c. 

5 3BTBM 3HBMOHMO nnOTHOCTM CTa6MXlM3 HpyeTCft H8 

ypOBHB 1,85 r/cM 3 , KOTOpoe coot BBTCTByeT 
nnoTHOCTM aaicaMMBaBMoro i^bmbhthoto 
pacTBopa. npM 3to« BTopoM npMOop (IT IT- II) 
npoAoxwcaeT perMCTpMpOBaTb (AMarpaMMa 6) 

10 SHaMBHMB rUTOTMOCTM , COOTBBTCTByiOUiBB 

nnoTHOCTM oypoBoro pacTBopa (npMMBpHO 1 ,2 
r/cM 3 ). 

Koneu onepaL(MM 3a Kan km ubmbhthoto 
pacTBOpa ("CTon") 6 bin Bbi6paH npMMepno sepes 
30 c nocna nasana noBbiujBHMB SHaMBHMfl 
15 nnoTHOCTM pacTBopa, hmcxoaru^to no 
3aTpy(5HOvy n pocTpaHCTBy . h n dm Map mbobs 

10-15 C nocna AOCTMXBHMfl MaKCMMa/lbHbfX 
3HaHBHMM nnOTHOCTM M BB CTa6WlM3ai|MM > T 9. B 

MHTepaane bdbmbhm, <or«a pervtcTpvipyeMoe 
3HaHBHM6 nnoTHOCTM pacTBopa, HMcxoAfliMero 
20 no 3aTpy6HOMy npocTpaHCTBy, AOCTMraaT 
MaxcMManbHoA bojimmmhu, cooTBeTCTByjomefl 

nnOTHOCTM 3aKaMMBaBMOfO LjeMBHTHOTO 

pacTBopa, a SHaMBHMB nnoTHOCTM pacTBOpa, 
BocxoAflLuero bhytdm oocaAHofl nonoHHw, blab 
2$ cooTBBTCTByBT nnoTHOCTM oypoBoro pacTBopa, 
BbrrBCHflBMoro ms saTpyoHoro npocTpaHCTBa. 

npM 3TOM C BbfCOKDM A0CT08BpHOCTbl0 MOXHO 
CHMTBTb, MTO SaTDyOHOB npOCTpaHCTBO AO 
OaUJMaKa KOnOHHbi SanonHBHO KSNBCTBBHHblM 
UeMBHTHblM paCTBOpOM, UeMBHTHblM pBCTBOp HO 
30 nOAHRTICB BHyTpM OOCaAHOM KDJlOHHbJ Ha 

3HaHMTanbHyfo Bbjcoiy. i.e. oTcyrcTByeT Kpaflne 
HBxenaTanbHbiA nepenoAbBM i^BMBHTHoro 

pacTBOpa BHyTpM KOnOHHbi. 

I^CnOJIbSOBaHMB MSOOPBTBHMJI nCSBOJVtBT 
3HaHHT6/1bHO nOBUCMTb AOCTOBBpHOCTb 

35 KOHTponw m peryriMpoaaHMH axoAa ubmbhthoto 
pacTBopa b oocaAHyio xonoHHy npn oopaTHOM 
ueMewm posaMMM . 

KpOMB Tore. KOHTponb h perynMpoBaHMe 

OCymeCTBTIWIOT HB no QAHOMy 3HBMBHMIO, 
KDTOpOe MQNCBT 6blTb OnpeABJlBHO BBCbMB 

40 ycnoBHO m cyGbBKTMBHo, a ojiaroAapst TOMy, mto 

M3MBPSIOT OAH0BP8MBHHO SHaMBHMSt nnOTHOCTM 

pacTBopoB paaAanbHo b oocaAHoA xohohho m 
3aTpy6HOM npocrpaHCTBe. 

npM pBanMsauHM cnocooa hb TpeoyeTCfl 

^5 npOBBABHMP ADfTOJl HMT8J1 bHbfX DBOOT, 

camaHHbix c HcnonbsoaaHMBM paAMoam-MBHbix 

MSOTOnOB, Tpe6yKXAMX nPHMBHSHMfl 

cneuManbHOM annaparypw m ooopyAoaaHMfl, a 
Tames AononHMTenbHoro oocriy^CMBaHMn 
nepcoHana m AononHMTe/ibHboc 3aTpaT bpbmbhm. 

50 OopMyna M3o6peTeHMfi: 

CnOCOB KOHTPOJW M PEryHMPOBAHUfl 
nPOMECCA 3AKAMKM UEMEHTHOrO 
PACTBOPA nPM OBPATHOM 

UEMEHTHPOBAHHH CKBAXMH. ocHOBaHHbfM 
Ha perMCTpauMM napaMeTpoe Gypoeoro m 

MBMBHTHOrO paCTBOpOB B npOUBCCB 3aK3NKM M 

onpeAenBHMfl KOHi^a 3axaMKM no m3mbhbhmio 

QAHOTO MS pBfMCTpMpyBMblX napaMBTpOB. 
OTJIMMaiOlAMMCfl TBM, MTO, C L^OHbiO nOBbJUJeHMft 
AOCTOBepHOCTM M CHMSKBHMA TpyAOBMKOCTM 

60 cnocooa, npOMSBQABT oAHoapeMeHHyio 

P8mCTpa^M10 SHaSBHMA rUIOTHOCTM paCTBOpOB B 
SaTDyOHOM npOCTpaHCTBB M BHyTpM oocaAHOti 

conocTaansooT perMCTpMpyBMbiB 
nnoTHOCTM HMcxQAmuefD no 
3aTpy6HOMy npocTpaHCTBy m BccxoAsujero 

BHyTpM OOCaAHOA KOnOHHbi paCTBOpOB, O KDH14B 
3aJC3MKM CVAHT 00 MaXCMManbHOfi BanMHMHB 
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nnoTHocTM pacTBOpa b 3aTpy6noM to 3aTpy6Horo npocrpaHCTBa. npw otom b 

npocrpSHCTBO, cooTBSTCTByiou^fiA nnoTHOCTM cnyMae neperawicw ueueHTHoro pacrBopa 

3axaMMBaeMoro neMOHTHoro pacrBopa. m npouaectflflT npoflaenMBaHHe nocnaOHero to 

3H3MOHMK> fUlOTHOCTW paCTBOpa BHyTpM KOPOHHW OCpBJTMD _B_ 3aTpy6H06 npOCTpaHCTBO 

o6caOHOfl KonoHHbi. cooTBeTCTByiomett noatiujeHkOM rvwpaanwMeocoro AasneHwa 8 

nnoTHOCTM Gypoeoro pacTBOpa, BbrrecH*eMoro 5 wanoHHe Ha ycrbo cxBsxMHbi. 



10 



20 



25 



en 
ro 



CO 

o 



BNSDOCID: <RU 1542143C_I_> 



K 




-5- 



BNS0OC1D: <RU. 



1542143C_I_> 



BEST AVAILABLE COPY 



THIS PAGE BLANK (uspto) 



Mi OEOf- 87.i0.2i 

[FIRM *RU1542143-C 
\7 0412.15) E21B47/00 
anting control - involving simultaneous 
s of fluids in casing string and in annular 
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H(1-C2A) 1 


Accurate determn. of completion of cement job and reduce 
labour input 

FMROTJTMKNT 


The measuring device consisting of the instruments) recoi 
density of fluid descending down the annulus(6) and instrument 
that offluid(8) rising up the casing(2), is placed in the latter abo 
shoe(2) below the producing seam(4). Both the instruments indi 

+1* a MtiAA /^AtiMtiAo /»/vrT*»cT^rn4rn O tTlOC^ C%f til A nTlTlmi? mil a until 

me sauce oensmes coiicc»puiivuxi^ uiac ui m& mum^ uw»u 
cement slurry descending down the annulus reaches the instrum 
The cement job is regarded as complete 10-15 seconds after the 
density indicated by die instrument(5) stabilises and the instrum 
still indicates density corresponding that of the displaced drfllinj 

IRU154214S 


ng of the casing string densities of fluids in die 

luid in the annuhis reaches the max. value and 
iped in cement shiny and density of fluid in 
that of displaced mud, the cement job is 
: of overfilling with cement slurry, die latter is 
» casing into annulus by increasing hydraulic 

iting in of casing strings in gas, oil wells. 
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